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ANSWER 1 OF 1 CAPLUS COPYRIGHT 2 006 ACS on STN 
Partial oxidation of propene in the presence of steam 
1994:31256 CAPLUS 
120:31256 

Partial oxidation of propene in the presence of steam 

Saleh-Alhamed, Y. A.; Hudgins, R. R.; Silveston, P. L. 

Chem. Eng. Dep., King Abdulaziz Univ., Jeddah, Saudi Arabia 

Studies in Surface Science and Catalysis (1993), 75 (New Frontiers in 

Catalysis, Pt. C) , 2019-22 

CODEN: SSCTDM; ISSN: 0167-2991 

Journal 

English 

Addition of steam in the partial oxidation of propene improves selectivity and 
is frequently mentioned in the patent literature. The effect of steam on 
partial oxidation kinetics or on the mechanism through which steam alters 
selectivity is addressed employing results from steady-state and 
step-change measurements of rates of product formation, isotopic transient 
measurements, and temperature -programmed desorption" studies. Two 
catalysts were investigated: a Sb/Sn/V oxide, described in the 
literature as a capable of forming acrylic acid (I) , and a Bi/ 
Mo oxide that does not form the acid. For the Bi/Mo 

oxide, steam addition reduces the rates of product formation, but does not 
affect selectivity markedly and leaves the reaction order with respect to 
reactants unchanged. The role of water is to block reaction sites by 
competitive adsorption on these sites. The effect of steam addition on the 
Sb/Sn/V oxide is complicated. Low levels of steam (<2%) sharply 
alter selectivity by suppressing total oxidation and increasing 
acrolein (II) and I formation rates. Total oxidation products arise 
solely from a C-C bond scission side-reaction which produces MeCHO and 



AcOH. Steam levels >5% decrease product formation. Step-change 
data indicate total oxidation of propene or partial oxidation of products must 
occur and that I must form through II. Use of an 180 isotope indicated 0 
exchange between steam and the catalyst and suggested rapid formation of 
weakly adsorbed II on the surface. The Sb/Sn/V oxide as a 
source of 0 for II formation was indicated. TPD measurements suggested 
both weak and strong adsorption sites participate in the partial oxidation 
reactions. II was associated with the former, while propene and oxygenates 
were found on the latter sites. I and AcOH acid are strongly adsorbed. 
These results are consistent with partial oxidation occurring on both weakly 
and strongly adsorbing surface sites. II appears to be produced mainly on 
the former; C-C bond scission and total oxidation occurs primarily on the 
latter. I is formed on these sites as well but via II. The role of steam 
seems to be selectively block the strongly adsorbing sites and enhance 
reoxidn. of the catalyst surface. 
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